Introduction
Natural priderite, (K, Ba)1.33 (Ti, Fe)8O16, was identified by Norrish (1951) to be isostructure with hollandite, one of the a-MnO2 type compounds (Bayer and Hoffman, 1966) . Typical composition has the two forms of AX(BX/2IITi8-x/2)O16 and AX(BgIIITi8-X)O16 with A=alkali metal ions and B=divalent (BII) or trivalent (BIII) ions. The range of x is generally 1.5<x<2.0. The A-ions can be replaced by alkaline earth metal ions. Priderite is characterized by a framework of (Ti, B)06 octahedra forming independent parallel channels. Within each channel there is a string of equivalent sites whose fractional occupancy is equal to x.
Recently, this material has been studied as a typical model system of one-dimensional ionic conductor (Beyeler, 1976; Beyeler et al., 1977; Bernasconi et al., 1979; Beyeler et al., 1979; Onoda et al., 1981; Yoshikado et al., 1981; Yoshikado et al., 1982) . Potassium ions in the A-ions are highly mobile within the channels Onoda et al.. 19811 Single crystals of K-priderite doped with Li+ or Na+ ions into the K-sites were also grown. The suitable conditions of growth are shown in Table 2 . It appears that external form of these crystals became more slender with the increase of dopant amount as shown in Fig. 1 
-(B) and 2-(B).
It is also noted that the KLATO and KNATO crystals are always associated by rutile when Li20 or Na20 dopants are added. This is related to the decrease of alkalinity of melt by these dopants.
2) Mineralogical properties 2-1) Chemical composition and lattice parameter The lattice parameters of K-priderite crystals were calculated from X-ray powder (Dryden and Wadsley, 1958) . The relationship between chemical compositions and lattice parameters of typical. Kpriderites are shown in Table 3 . The lattice parameters of KMTO crystals show larger values than those of KATO crystals. This is related to the size of the ionic radius of the B-ions replacing Ti4} ions. Namely, the unit cell of KMTO crystals has about 3% larger volume than that of KATO crystals because of larger ionic radius of Mgt} (0.72A) than A13+ (0.53A). The size of framework of channel is very important as the onedimensional ionic conductor. It has been known that the KMTO crystals show higher conductivity than the KATO crystals (Onoda et al., 1981; Yoshikado et al., 1982) . As is seen from their compositions, the sites of the alkali metal ions in channels are characterized by the existence of more than 20% of empty sites. This is one of the causes that the alkali metal ions are highly mobile. 2-2) Infrared spectra Infrared spectra of typical K-priderites measured by the KBr pellet method are given in Fig. 3 . A characteristic absorption band of K-priderite occurs in the range of 400cm-1-500cm-1, although it is broad. This band may be related to a Ti-O stretching mode in TiO6 octahedra, because it resembles the assigned bands in anatase, rutile (White and Roy, 1964) and potassium tetratitanate (Fujiki et al., 1977) . The same absorption band of KMTO crystals occurs at lower wave number side than that of KATO crystals. This is also inferred to the size effect of ionic radius of the Bions replacing Ti4+ ions, similarly as seen in the variation of lattice parameters. 2-3) External form K-priderite crystals are yellowish, and are grown in an acicular form elongated along the c-axis. The typical habit of crystals is bounded by (100) and (110) faces as shown in Fig. 4 . Smooth pyramidal faces are not seen in most cases and the terminal faces of crystals are often hollowed. [110] of K-priderite (Bystrom and Bystrom, 1950) .
2-4) Surface observations
The (100) and (110) surfaces of the crystals were observed under the differential interference microscope.
Step patterns are observed on the surfaces of KLATO crystals, as an example is shown in Fig. 6 , suggesting the layer-by-layer growth mechanism on these faces. These steps are bunched thick layers. A similar step pattern is sometimes observed on KATO crystal surfaces. The surfaces on other crystals show no growth pattern, although some etched-like pat- Fig. 4 . The typical habit of potassiumpriderite single crystals.
The development of these crystal faces are in accordance with the prediction of Hartman's theory (Hartman and Perdok, 1955) in rutile type structure. According to Hartman (1966) the (110) face is an F-face and the (100) face is an S-face. As shown in Fig. 5 , the network of oxygen octahedra terns are often observed.
